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SURGICAL SCREW AND WASHER 
FIELD OF THE INVENTION 

The present invention relates generally to a fastener 
for attaching tendons to bones and in particular to a 
5 surgical screw having a washer for immobilising tendons 
within pre-formed holes in bone. 

PACflGRQUNP ART 

It is known that damaged anterior cruciate ligaments 
can be repaired by grafting a portion of patellar tendon, 
10 which has been harvested with blocks of bone 

physiologically bound at each end, between the femur and 
tibia at the knee joint. The harvested blocks of bone are 
typically positioned in pre-drilled holes in the femur and 
tibia. 

15 This method of ligament repair is often a difficult 

and time consuming operation with consequent concerns 
about patient comfort and safety. The harvesting of 
patellar tendon can also itself cause problems for the 
patient. In many' patients the graft tendon is also often 

20 not in a suitable physiological condition for use. It is, 
therefore, desirable to harvest tendon without bone 
attached and then position the tendon at the required site 
such that the bone growth fixates the tendon to the bone. 
A main requirement for fixation is that the graft 

25 tendon be held securely without moving or pistoning within 
a bone hole. 

Current methods for fixation of a tendon include a 
staple , around which the tendon is positioned prior to the 
staple being placed within the bone. This method suffers 

30 two main disadvantages. Firstly, on the femoral side, the 
staple is applied to the outer surface of the femur and an 
extra incision is therefore required. Secondly, because 
fixation is outside the femur and the tendon lies in a 
bone tunnel of around 40mm in length, the elasticity of 

35 the tendon allows pistoning under load and so healing to 
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the bone of the tendon graft may fail or be a weak, 
fibrous healing that allows later loosening. 
DISCLOSURE OF THE INVENTION 

According to one aspect the present invention 
5 consists in a surgical fastener, the fastener being a 

screw having a head, a neck and a shank with an end distal 
the head, the shank having a thread formed along at least 
a portion of its length, the head being generally 
hemispherical and of a diameter greater than the shank, 
10 and an annular washer being disposed about the neck of the 
screw intermediate head and the shank. 

The thread in longitudinal section along the entirety 
of the thread is preferably devoid of an outermost cutting 
line. In one embodiment the screw has a shank having ^a 
. 15 thread formed along the entirety of the shank. The screw 

thread is preferably approximately or wholly sinusoidal in. 
longitudinal section so as to present a soft thread devoid 
of an outermost cutting line. 

The screw preferably has a drive socket concentric 
20 with the head and a longitudinal cannulation concentric of 
the shank. 

In a further embodiment the annular washer is 
positioned adjacent the head of the screw and preferably 
has at least one hole in its annular portion. The washer 
25 more preferably has four holes in its annular portion, the 
four holes preferably confined to one half of the annular 
portion . 

In a second aspect an annular plug made of Lone is 
disposed about the neck of the screw between the annular 
30 washer and the head. The neck of the screw in this 

embodiment is preferably adapted such that the bone plug 
is compressed laterally when the screw is in use. 

In a further embodiment the present invention 
comprises a method for attaching one end of a tendon to a 
35 bone, using the surgical fastener according to the first 
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aspect of the invention, comprising the steps of: 
(a) forming a hole in the bone, the hole having a first 
end and a second end and comprising two portions, the 
first portion, adjacent the first end, having a diameter 
5 larger than the diameter of the second portion, distal to 
the first end, such that there is formed an annular 
abutment in the hole; 

(b) attaching the one end of the tendon to the washer; 

(c) drawing the washer with the tendon attached into the 
10 hole such that the washer is positioned proximate the 

annular abutment; and 

(d) screwing the surgical screw into the hole such that 
the washer is abutted with the annular abutment and the 
tendon is immobilised with the head of the screw forcing 

15 the tendon into abutment with the bone within the first 
portion of the hole. 

The tendon preferably has sutures secured to its one^ 
end, the sutures being preferably tied to one or more 
holes in the annular portion of the washer. The sutures 
20 are more preferably tied to four holes in the washer, the 
four holes being preferably confined to one half of the 
annular portion. 

The surgical screw is preferably of a length such 
that the one end of the shank reaches the outer cortex of ^ 
25 the bone when the screw is screwed into the bone. The 
screw is preferably inserted using the drive socket. 

The bone is preferably a femur and the hole in the 
bone is preferably formed in the femoral condyle by a 
drill bit. 

30 Th © screw is preferably cannulated so as to accept 

large diameter Kirschner wires or the like that allow 
accurate guiding of the screw arthroscopically . 

In another embodiment the present invention comprises 
a method for attaching one end of a tendon to a bone, • 

35 using the surgical fastener according to the second aspect 
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of the invention, comprising the steps of: 

(a) forming a hole in the bone; 

(b) attaching the one end of the tendon to the annular 
washer; 

5 (c) positioning the washer concentrically and proximate 
one end of the annular bone plug; 

(d) inserting the washer and the bone plug into the hole 
using an insertion means such that the washer is distal 
the entrance of the hole; and 
10 (e) screwing the surgical screw into the hole such that 
the bone plug is laterally compressed, thereby 
immobilising the tendon between the wall of the hole and a 
substantial portion of the length of the bone plug. 

In a preferred embodiment of the invention, the v 
15 annular bone plug prior to insertion in the bone hole is 
mounted in a holder, the holder having a first and second 
end and preferably surrounding the bone plug. In a more 
preferred embodiment the washer and bone plug are both 
mounted in the holder such that the tendon attached to the 
2 0 washer lies substantially longitudinally along the length 
of the bone plug. The holder preferably has a bulge 
proximate the washer and bone plug to accommodate the 
tendon. 

The insertion means preferably comprises a plunger 
25 positioned at the second end of the holder that is adapted 
to expel the bone plug and washer from the holder into the 
bone hole. 

The annular washer, bone plug, holder and surgical 
screw are preferably positioned on a guide wire centrally 
30 positioned within the hole. 

According to a third aspect, the present invention 
consists in a surgical fastener, the fastener being a 
staple for attaching a graft tendon to a bone, the 
surgical staple comprising two substantially parallel legs 
35 interconnected by a transverse head member, each leg being 
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of substantially the same length and having a free end 
portion connected substantially at a right angle to a head 
portion, such that the head member is laterally displaced 
from the free end portions and a washer disposed around 
5 the free end portions proximate the right angle connection 
with the head portions. 

The surgical staple preferably has two parallel legs, 
each leg of the same length and having a free end portion 
connected at a right angle to a head portion. 
10 The transverse head member interconnecting the two 

head portions is preferably canted downwardly from the 
plane of the head portions. 

The surgical staple is preferably comprised of one 
linear member folded to the required shape. The linear- 
is member is preferably a wire with the free end portions 
preferably having a sharp arrow tip to facilitate 
insertion of the staple into the bone. The portions of 
the wire likely to come into contact with the tendon are 
preferably rounded to prevent damage to the tendon. The 
20 wire is preferably a biologically inert metal. 

The washer is preferably oval in shape with rounded 
edges to prevent damage to the graft tendon. There are 
preferably two holes laterally displaced in the washer for 
each of the legs. The washer is preferably made of a 
25 biologically inert metal. 

In a further embodiment the present invention 
comprises a method for attaching a loop of tendon to a 
bone using the surgical fastener according to the third 
aspect of the invention comprising the steps of: 
30 (a) positioning the washer through the loop of the tendon; 

(b) inserting the free end portions of the staple's legs 
through the washer sc as to position the loop of tendon 
within the staple; and 

(c) inserting the staple into the bone such that the 

35 tendon is firmly secured to the bone both under the washer 
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and under the laterally displaced head member, such that 
any tilting of the staple under load will serve to press 
the head member more firmly onto the tendon thereby 
ameliorating loosening of the tendon and staple from the 
5 bone . 

The staple is preferably inserted into the bone at ■ 
the required site using an appropriate, hammer like tool. 
BRIEF DESCRIPTION OF THE DRAWINGS 

By way of example only, preferred embodiments of the 
10 invention will be described with reference to the 
accompanying drawings in which; 

Fig. 1 is a longitudinal sectional view of one. 
embodiment of the surgical fastener of the present 
invention; 

15 Fig. 2 is a plan view of one embodiment of the 

annular washer of the present invention; 

Fig. 3 is a longitudinal sectional view of the 
surgical screw and washer of Fig. 1 and Fig. 2 
respectively, after insertion in a bone; 
20 Fig- 4 is a longitudinal sectional view of a second 

embodiment of the surgical fastener; 

Fig. 5 is a longitudinal sectional view of the 
surgical screw of Fig. 4 after insertion into a bone; 

Fig 6 is a longitudinal sectional view of one 
25 embodiment of the bone plug holder; 

Fig. 7 is a longitudinal sectional view of another 
embodiment of the bone plug holder; 

Fig. 8 is an end elevational view of the holder of 
Fig. 7; and 

30 Fi< 3- 9 is a perspective view of another embodiment of 

a surgical fastener. 

A surgical screw for attaching jraft tendon to bone 
r t is generally shown as 10 in Fig. 1. 

The surgical screw 10 includes a generally 
35 hemispherical head 11, a neck 12 and a shank 13. The 
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shank 13 has a thread 14 that is approximately sinusoidal 
in longitudinal section so as to present a soft thread 
devoid of an outermost cutting line. An hexagonal drive 
socket 15 is concentrically positioned within the 
5 head 11. The screw 10 also has a central cannulation 16 
along the length of the screw 10. 

An annular washer 17 is disposed about the neck 12 of 
the screw 10. As is more clearly depicted in Fig. 2, the 
annular washer 17 has four holes 18 in its annular 
10 portion 19. The holes 18 are confined to one half of the 
annular portion 19. 

The position of the surgical screw 10 when attaching 
a tendon to a bone is generally depicted in Fig. 3. 

In order to attach a tendon using the screw 10 and 
15 washer 17 of Fig. 1 and Fig. 2, a hole 21 comprised of two 
portions 22 and 23 is firstly drilled into the bone 24. 
The first portion 22 has a diameter larger than that of 
the second portion 23 such that an annular abutment 25 is 
formed in the hole 21. 
20 A tendon 26 having sutures secured to one end (not 

depicted) is then tied to the washer 17 using the 
holes 18. The washer 17 with the tendon 26 attached is 
then drawn into the hole 21 around the guide wire 2 7 such 
that the washer 17 is positioned proximate the annular 
25 abutment 25. 

The surgical screw 10 is then screwed into the 
hole 21 , guided by the central guide wire 27 such that 
the washer 17 is forced into abutment with the annular 
abutment 25. The tendon 26 is also immobilised against 
30 the wall of the first portion 22 of the hole 21 by the 
head 11 of the screw 10. 

A second embodiment of the surgical screw is 
generally shown as 30 in Fig. 4. 

The surgical screw 30 includes a head 31, a tapered 
35 neck 32 and a shank 33. The shank 33 has a thread 34 that 
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is approximately sinusoidal in longitudinal section so as 
to present a soft thread devoid of an outermost cutting 
line. An hexagonal drive socket 35 is concentrically 
positioned within the head 31. The screw 30 also has a 
5 central cannulation 36 along the length of the screw 30. 

An annular washer 37 is disposed about the neck 32 of 
the screw 30. An annular bone plug 38 is disposed about 
the neck 32 between the washer 37 and the head 31. 

The position of the surgical screw 30 when attaching 
10 a tendon to a bone is generally depicted in Fig. 5. 

In this embodiment, when the screw 3 0 is screwed into 
the hole 39 in the bone 41, the bone plug 38 is laterally 
compressed thereby immobilising the tendon 26 that is 
attached to the washer 37 against the wall of the 
15 hole 39. The immobilisation of the tendon 26 between the 
bone plug 38 and the wall of the hole 39 ensures good 
fixation of the tendon 26 to the bone 41, thereby reducing 
pistoning of the tendon and healing time. 

In order to* insert the bone plug 38 and washer 37 
20 into the hole 39, an apparatus generally shown as 50 in 
Fig. 6 is employed. 

Prior to insertion of the bone plug 38 and washer 37 
into the hole 39, a guide wire 51 is centrally positioned 
within the hole 39. A holder 52 is than positioned on the 
25 guide wire 51. The holder 52 is a cylindrical sleeve into 
which the bone plug 38 is inserted. The bone plug 38 is 
cannulated and, therefore, slides along the guide wire 51 
into the holder 52. 

A washer 37 to which a tendon 2 6 is attached is then 
30 slid over the guide wire 51 and positioned proximate one 
end 53 of the holder 52. An insertion means comprising a 
plunger 54 mounted at the other end 55 of the holder 52 
expels the bone plug 38 from the holder 52 into the 
hole 39 along the guide wire 51. The washer 37 to which 
35 the tendon 26 is attached, is positioned before the bone 
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plug 38 and is, therefore, inserted into the hole 39 ahead 
of the bone plug 38. 

Once the washer 37 and bone plug 38 are positioned in 
hole 39 the plunger 54 is retracted and the holder 52 is 
5 removed from the guide wire 51. 

After removal of the holder 52, the surgical screw 30 
is then slid over the guide wire 51 and screwed into the 
hole 39. The neck 32 of the screw 30 compresses the bone 
plug 38 thereby immobilising the tendon 26 between the 
10 bone plug 38 and the wall of the hole 39. 

Another embodiment of the holder 52 is depicted in 
Fig. 7 and Fig. 8. In this embodiment of the holder 52, a 
bulge 55 is provided on one side of the sleeve of the 
holder 52. Using this embodiment of the holder 52, the 
15 bone plug 38 and washer 37 to which a tendon 26 is 
attached are both inserted in the holder 52. The 
tendon 26 is positioned substantially longitudinally along 
the bone plug 38 and is accommodated within the bulge 55 
of the holder 52 . ■ 
20 A third embodiment of the present invention is 

generally shown as 60 in Fig. 9. 

The surgical staple 60 includes two parallel legs 61 
inter-connected by a rounded transverse head member 62. 
Each of the legs 61 comprises a free end portion 63 and a 
25 head portion 64 connected at right angles 65, such that 
the head member 62 is laterally displaced from the free 
end portion 63 of the legs 61. The surgical staple 60 
also includes a washer 66 disposed aro\ir.^ the free end 
portions 63 proximate the right angles 65 in the legs 61. 
30 The free end portions have an arrow shaped tip 67 to 

facilitate insertion of the staple 60 into the bone. 

The washer 66 is oval in shape with rounded edges 68 
to prevent damage to the tendon 2 6 which is looped around 
the washer 66. 

35 In order to secure the tendon 26 to a bone, the 
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staple 60 is hammered into a bone, with the tendon 26 
secured both at the site of the washer 66 and the 
transverse head member 62. 

Any loosening of the staple 60 under load serves to 
5 further press the transverse head member 62 more firmly 
onto the tendon 2 6 thereby ameliorating any loosening of 
the tendon 26 from the bone. 

It will be appreciated by persons skilled in the art 
that numerous variations and/or modifications may be made 
10 to the invention as shown in the embodiments without 
departing from the s^'rit or scope of the invention as 
broadly described. The present embodiments are, 
therefore, to be considered in all respects as 
illustrative and not restrictive. 
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CLAIMS : - 

1. A surgical fastener being a screw having a head, a 
neck and a shank with an end distal the head, the shank 
having a thread formed along at least a portion of its 
5 length, the head being generally hemispherical and of a 
diameter greater than the shank, and an annular washer 
being disposed about the neck of the screw intermediate 
the head and shank. 

2. The surgical fastener of claim 1 wherein the thread 
10 in longitudinal section along the entirety of the thread 

is devoid of an outermost cutting line. 

3. The surgical fastener of claim 2 wherein the screw 
has a shank having a thread formed along the entirety of 
the shank and being approximately or wholly sinusoidal in 

15 longitudinal section so as to present a soft thread devoid 
of an outermost cutting line. 

4. The surgical fastener of any one of claims 1-3 
wherein the screw has a drive socket concentric with the 
head and a longitudinal cannulation concentric of the 

2 0 shank. 

5 . The surgical fastener of any one of claims 1-4 
wherein the annular washer has an annular portion, is 
positioned adjacent the head of the screw and has at least . 
one hole in its annular portion. 

25 6. The surgical fastener of claim 5 wherein the washer 
has four holes in its annular portion, the four holes 
being confined to one half of the annular portion. 
7 . A method for attaching one end of a tendon to a bone 
using the surgical fastener of any one of claims 1-6. 

30 comprising the steps of: 

(a) forming a hole in the bone, the hole having a first 
end and a second end and comprising two portions, the 
first portion, adjacent the first end, having a diameter 
larger than the diameter of the second portion, distal to 

35 the first end, such that there is formed an annular 



WO 94/28811 




PCT/AU94/00296 



- 12 - 

abutment in the hole; 

(b) attaching the one end of the tendon to the washer; 

(c) drawing the washer with the tendon attached into the 
hole such that the washer is positioned proximate the 

5 annular abutment; and 

(d) screwing the surgical screw into the hole such that 
the washer is abutted with the annular abutment and the 
tendon is immobilised with the head of the screw forcing 
the tendon into abutment with the bone within the first 

10 portion of the hole. 

8. The method of claim 7 wherein the tendon has sutures 
secured to its one end, the sutures being tied to one or 
more holes in the annular portion of the washer. 

9. The method of claims. 7. or 8 wherein the surgical 
15 screw is of a length such that one end of the shank 

reaches the outer cortex of the bone when the screw is 
screwed into the bone. 

10. The method of any one of claims 7-9 wherein the bone 
is a femur and the hole in the bone is formed in the 

20 femoral condyle by a drill bit. 

11. The method of any one of claims 7-10 wherein the 
screw is cannulated so as to accept large diameter 
Kirschner wires or the like that allow accurate guiding of 
the screw arthroscopically . 

25 12. The surgical fastener of any one of claims 1-6 

wherein an annular plug made of bone is disposed about the 
neck of the screw between the annular washer and the head, 
the neck of the screw being adapted such that the bone 
plug is compressed laterally when the screw is in use. 

30 13. A method for attaching one end of a tendon to a bone 
using the surgical fastener of claim 12 comprising the 
steps of: 

(a) forming a hole in the bone; 

(b) attaching the one end of the tendon to the annular 
35 washer; 



WO 94/28811 



# 

PCT/AU94/00296 



- 13 - 

(c) positioning the washer concentrically and proximate 
one. end of the annular bone plug; 

(d) inserting the washer and the bone plug into the hole 
using an insertion means such that the washer is distal 

5 the entrance of the hole; and 

(e) screwing the surgical screw into the hole such that 
the bone plug is laterally compressed thereby immobilising 
the tendon between the wall of the hole and a substantial 
portion of the length of the bone plug. 

10 14, The method of claim 13 wherein the annular bone plug 
prior to insertion in the bone hole is mounted in a 
holder, the holder having a first and second end and 
surrounding the bone plug. 

15. The method of claim 14 wherein the washer and the 
15 bone plug are both mounted in the holder such that the 

tendon attached to the washer lies substantially 
longitudinally along the length of the bone plug. 

16 . The method of claim 15 wherein the holder has a bulge 
proximate the washer and the bone plug to accommodate the 

20 tendon. 

17. The method of any one of claims 14-16 wherein the 
insertion means comprises a plunger positioned at the 
second end of the holder that is adapted to expel the bone 
plug and washer from the holder into the bone hole. 

25 18. The method of any one of claims 14-17 wherein the 
annular washer, bone plug, holder and surgical screw are 
positioned on a guide wire centrally positioned in the 
hole. 

19. A surgical fastener, the fastener being a staple for 
30 attaching a graft tendon to a bone, the surgical staple 
comprising two substantially parallel legs interconnected 
by a transverse head member, each leg being of 
substantially the same length and having a free end 
portion connected substantially at a right angle to a head 
35 portion, such that the head member is laterally displaced 
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from the free end portions and a washer disposed around 
the free end portions proximate the right angle connection 
with the head portions . 

20. The surgical fastener of claim 19 wherein the 
5 surgical staple has two parallel legs, each leg of the 
same length and having a free end portion connected at a 
right angle to a head portion. 

21. The surgical fastener of claims 19 or 20 wherein the 
transverse head member interconnecting the two head 

10 portions is canted downwardly from the plane of the head 
portions . 

22. The surgical fe-^ener of any one of claims 19-21 
wherein the surgical staple is comprised of one linear 
member folded to the required shape. 

15 23. The surgical fastener of claim 22 wherein the linear 
member is a wire with the free end portions having a sharp 
arrow tip to facilitate insertion of the staple into the 
bone and the portions of the wire likely to come into 
contact with the tendon are rounded to prevent damage to 
20 the tendon. 

24. The surgical fastener of any one of claims 19-23 
wherein the washer is oval in shape with rounded edges to 
prevent damage of the graft tendon and has two holes 
laterally displaced for each of the legs. 
25 25. A method for attaching a loop of tendon to a bone 

using the surgical fastener according to any one of claims 
19-24 comprising the steps of:- 

(a) positioning the washer through the loop of the tendon; 

(b) inserting the free end portions of the staples' legs 
through the washer so as to position the loop of tendon 
within the staple; and 

(c) inserting the staple into the bone such that the 
tendon is firmly secured to the bone both under the washer 
and under the laterally displaced head member, such that 

35 any tilting of the staple under load will serve to press 
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the head member more firmly onto the tendon thereby 
ameliorating loosening of the tendon and staple from the 
bone . 

26. The method of claim 25 wherein the staple is inserted 
5 into the bone at the required site using an appropriate 
hammer like tool. 
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